Linkage of a nucleolin-related protein and casein kinase II with the detergent-stable photoreceptor cytoskeleton.
Vertebrate photoreceptors are highly polarized sensory neurons with a complex microtubule and actin-based cytoskeletal organization. In the present study, we have used a detergent-extracted cytokeleton preparation from bovine photoreceptors to test the hypothesis that protein kinases and their substrates co-purify with the photoreceptor cytoskeleton. We incubated the cytoskeletal preparation in the presence of [gamma-32P]ATP. Following SDS-PAGE and autoradiography, we found two principal phosphoproteins with apparent molecular weights of 55 kDa (pp55) and 112 kDa (pp112). We have additionally identified the kinase responsible for phosphorylation of pp112 (and possibly pp55) as a casein kinase II-like enzyme. pp55 was identified as beta-tubulin based on Western blotting and its position on two-dimensional gels. Microsequencing revealed that 16 of the first 17 amino acids of pp112 were identical to human nucleolin, a nuclear protein. Western blotting, mobility in SDS PAGE and in two-dimensional gels, predominant localization within the nucleus, and phosphorylation by a casein kinase II all support the conclusion that pp112 is a nucleolin-related protein. Immunocytochemistry revealed a significant extranuclear pool of nucleolin-immunoreactivity within the cell bodies of photoreceptors. These findings suggest an important extranuclear role for nucleolin or a related protein in photoreceptors.